No. 782,353 - ~ PATENTED FEB: 14, 1905.
o J. M. MoCLELTLON. -~
LOCOMOTIVE BOILER.
APPLIOATION FILED MAY 11, 1904, D _ ,
S 3 REEETS8—SBHEET 1,

- — T, Wy, T, e, g, W, ey, e, my, e, g

¥ : .

1 h .

‘ I . L - » LA AT - - - ., ' b L -t 4 L -

: ' g 061816/ e /o B [6][0]/616/6/ 0. "6: 0|
. ,

E e Vorr s N ..-‘E "}Jlj’: Ywon T f"..-'..r/:". T "‘:":& Mo A %1\"‘3

Y
23

E . 3 F E R W o R T R

-~ e ar
. - -
_f-r.l"."

ﬁ*-

mr
——

‘r"’_‘r

-

/) /k

[/

.-:,-;,—::ﬂ-""

£

Al e B-A i g A rF g e A YRR

- - - . . - r -llll'_rr.'-llil'r-ll'i-'-l-'l— - L T
S :
 J
=,
L -
PR
p o ARG R BF TS g R ST S PR L P ol R By T

I
A L ‘ ‘ .-
-, ) ‘
II ‘.“'l'q-.,_“_- " — - — . ‘lh
e Ll
ﬂ B l-"H..‘_‘I“ 1 L - F - - W om
= - - L [ -t -
ar + n 1 = . . .- - a ! I . ""-.I:
. = - i f [y ] rﬂ"’f_l ' i v,
e B . : # Wl
* N — " R . . T ., il P
S s e o S ARUARRRAL 4

— T AL

&\ \N¥

T T e, e e

.k
N
ul




-
()
r—
~H
1-
/M
Ll
Fu
-
=
B
=
jarm |
T
g
Ay
=P
e
__uhu (o=
— R
=
=
=2
P S
X
0
A
&
|
=
nU.I.
==

APPLIOATION FILED MAY 11, 1904.

3 SHEETE—SHEET 2,

it

T
)

OCHCH® .

| P o

.

.'

Tty e R W T wy

. L] .
iy W N T e, E, W W
g 1I1. e, Ty, " T W T e ey ey L W iy My N YR T T W T Tty Y TR LWL TR Ty T W T T T T T, W, L T W, W, - e T T T i S T Ty Y T Ty, g, gy, S, W
i‘.-'!"'r o
- = l -‘~
- -
F

e W R T VER, Wy T N Ny, g
e e T, R ey e T T W - T ey, ey, . T T Uy Ty T, e T T T i T TRy, W W
e, e,

| oleﬂar..yﬁla @ ol..l..
Lo o.o.c.o-n.o'#.‘e.o :

o'u.oln . o...-o
o5 TR _ ol ..__! . o~o~.~n
| ; 6 mﬁwl@
d O 42 O &J o (2 €
NoMolMoMoeMe a!-ﬂ-‘ol-
I.....l.ﬁuﬂ!.liﬁiﬂ.//

e o e ] TE CTER. THg "Na W TR M R W

L] l"
_I. .'....I.. ..l-..-' e Frr
‘.. l-
—3 W g, T T T T R, TR N T e Ty gy T e TR T, W e TRy, <
= CE Y e e et o et )
_ ]

ﬁ.

--------

& L N - ¥

'
.._-.
r r
*
+'~

5..“

d X J B F R R p—,

AP hroa
- w
e e e e ] e *
Fror.

e




.'.No. 782,352.~ =

PATENTED FEB. 14, 1905,

I, M. MoCLELLON.

. LOCOMOTIVE BOILER..

- APPLICATION FILED MAY 11

'3 SHEETS—SHEET 3,

N

-— ’ - - - - -
- - -
— - - - - v )
s *
, b
- 1 :
-+
- - = E R wm i CEOHTE W "ER E O EL W Na Te B Bk B B Bnp by sy wommy oy il B o TR W TR W B R R W MR
e - . B AR A _l..l_.f._l._lI...l_..l-_l___'.l.l_llr..-_..l..l..if.l..l._l..l.r.l_if.l_.l_l..f" S Ty Ty ok w e et - L - LI
- -
[
]
F
r
- -
L
LI ] o oy we d w w ..'.l..l...l..-l.-l.l.-.-llv.rll..l.....liil..lffl!.-ll.l.. L= Ty e ooy gy, e N Ny By Ay .l_.._-_l_-._l._l___.l.l.'..'.-..l..l.-f.l..l._ Ty W Ty W S £ L -, .._l_'..l...l.rr...l.._l-___l.l._..l.l..-_r
L] . . -
. -
a
.

— T

l- -
T
! - -
m LY
- r
r
s i
L - -
L]

. 1
“"““n o
I‘I-.llll :
Wi,

L AL
WA

I
LITIE
g WA

i
TR

WL

U

L

AR TE R R
bl N

Lo B N L B B N R TN
LI ] B T e T T T e e e Cmo N -
) ]
'

-
r

LY

M e BBl e W e B M e M w e R - % ER L Tmhhymow
By o T o B W W Rk Myt R B

vy

[ ]
1 ==
_-.n i
.._._ A
t-I'
f _
’
] '
] N -
F t
AT e "
. 1
r
)
]
]
']
. -
...I.r.-"‘."..l.l.i .lI.-.l
L |




IO

20

25

30.

35

4.0

45

50

t AN

No. 782.852.

UNITED STATES

Patented February 14, 1905; |

PateENT OFFICE.

JAMES M. McCLELLON, OF EVERETT, MASSACHUSETTS.

LOCOMOTIVE-BOILER.

SPECIFICATION forming part of Letters Pa.t_eht No. 7 _82;352,- dated February 14, 1905.
B Application filed May 11, 1304':.' Serial No. 207,439,

To all whom it may concern:

Be it known that I, James M. McCLeLLON, 2

citizen of the United States, residing at EV-
erett, in the county of Middlesex and State

of Massachusetts have invented an Improve-

ment in Loeomotwe-Bmlels of which the fol-
lowing descmptlon in connectlon with the ac-
companying drawings, is a specification, like
characters on the dra,wmo's representlnﬁ' like
parts. |

plify the construcflon and to provide a boiler

in which all stayed surtaces are ehmmated as.

far as possible.

- The top of the boiler is for med by longitu- |
~dinal drums which extend over both the flue
and the fire-box, and the sides of the boiler ;

are formed by closelv-a,rranﬁ'ed water-tubes,
which are riveted and nippled at their upper
ends to the drums, said tubes forming the
sides of both the ﬂue and the fire-box. In the

flue, which connects the fire-box with the

smolke- chamber, are a plurality of banks of
inclined water-tubes arranged one above the
- other and preferably in a zigzag manner, and
the ends of the tubes of each bank are connected j

to headers or water-legs extendma' across the
botler.
header to which the lower banks of tubes are

connected, and therefore passes upwardly
through the banks 1n succession.
ucts of combustion pass from the flue to the
smoke-chamber at or near the bottom of the
former, and therefore they have a downward .

as well as a torwa,rd movement through the
flue.-

directions, with the result that the efficiency
of the boiler is increased.

Figure 1 is a longitudinal central section
of a boﬂer embodymﬂ' the present improve-

ments, taken on the lines # # and v v, Figs.

3 and 4. Fig. 2isa horizontal view taken on
the line z

2, Flg 1, part of the boiler being
broken out in this view. Fig. 3 is a view ot
the door end of the fire-box. Fig. 4 is a sec-
tion on the line a «, Fig. 1, looLmU' to the

right. Fig. 5 1is

:Fiﬁ'* 1, lookin& to the left.

This invention relates to Water—tube loco-.
motive-boilers, and has for its object to sim- -

The feed-water is admltted to the

of the drums 1.

The result is that the general move-
ments of the water in the tubes and the prod-
ucts of combustion in the flue are in opposite

a section on the line b b,

Fig. 6 shows a
modlﬁcatwn and Fig. 7is a view “of a portlon
of the sheet 4:1

The top of the fire-box is formed by the

longitudinal drums 1, which extend over both

the fire-box and the ﬂue which connects the
fire-box with the usual smoke-chamber 2, and
the sides of the flue and also of the ﬁre box
are formed by closely-arranged vertical water-

| tubes 4, which are connected at their lower

ends to hea,dels 5, extending along the sides
of the boiler. These water- tubes éL may have
any desired shape or contour; but 1 prefer to

make them flat sided, because tubes of this
| shape can be more easily secured to the drums.

In the drawings I have 1llustra,ted tubes which

are subqtantmllv square in exterior Cross-

section, and they may be either round or
square intertorly, as desired. To make a sim-

ple and effective connection between the tubes

4 and the drums 1, the outer sides of the

| outer drums are ﬂattened and the sides of
‘the tubes 4 at their upper ends overlie and are

secured to such flattened sides of the dr ums,

preferably by riveting and nippling them

thereto, as seen in FIO‘
In the form of the invention shown in Figs.

'1 to 5 the door end of the fire-box is tormed

by vertical tubes 6, which are secured in

some suitable way at their lower ends to the
cross-header 7 and at their upper ends over-

The prod- |’

55

6o

65

75

30

lieand are nippled and riveted to the flat ends

Extending across the boiler
between the Smol{e-cha,mbe.r and the flue are
sheets 7 and 8, which are connected by the
horizontal partitions 9 and which form be-

tween them the water legs or chambers 10

and 11. These sheets extend only part way
to the top of the boiler, and secured between
them at their upper edﬂes are the lower ends
of the water-tubes 12, whlch overlie the flat-
tened ends of the drums 1 and are riveted and
nippled thereto.
stayed inany usual way, and the sheet 8 is nip-
pled to the end tubes 4, as shown in Fig. 2.
Extending across the® boiler back of the
bridge- wall is a water chamber or leg 13,

These sheets 7 and 8 are

go

95

Whlch has commumcatwn through smtable '

| nipples 14 with the tubes4 dlrectly opposite.

| The water-tubes within the flue are mclmed

100
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‘and arranged in banks.

‘arrangement.

2

| In the form of my
invention shown in Fig. 1 the banks are situ-
ated one above the other in a zigzag manner,
while in Fig. 6 they do not have the zigzag

of my invention shown in Figs. 1 to 5.
this form the tubes of the lower bank are
designated by 15, and these connect at their
lower ends with the water-chamber 10 and at
their upper ends with the water chamber or
leg 13. The next adjacent bank of tubes are
desw"nated by 16, and these connect at their

lower ends with the water-leg 13 and at their
upper ends with the water chamber or leg 11,

this latter bank inclining in an opposite dire'c-
tion from the first bank. The tubes of the
next higher or third bank are designated by
17, and thev connect at their lower “ends with
the water-leg 11 and at their upper ends with
certain of the water-tubes 6. These. latter
tubes 17 extend substantially parallel to the

tubes 15 and at their right-hand ends in Fig.

1 extend through the fire-box. Thelower ends
of the bank of tubes 16 lie alongside ot the up-
per ends of the tubes 15 and the upper ends of
said tubes 16 overlap or lie alongside of the
lower ends of the tubes 17. With this con-
struction the tubes 17 stand vertically over
the tubes 15 and. the tubes 16 stand in a verti-
cal plane just one side of the plane of the

tubes 15 and 17. It is proposed to employ as
many banks of tubes similar to 15 as the width
of the boiler will permit,and hence the tubes
16 will lie between the adjacent banks 15.

Situated directly over each bank of tubes 16
1s another bank of tubes, 18, which are inclined

in thé same direction as the tubes 16 and are

connected at their lower ends to one of the
tubes 12. The tubes 6 are of such size that
one bank of tubes 17 will be connected to one
tube 6 and the adjacent bank of tubes 18 will
be connected to the next tube 6, while the
third tube 6 will have another bank of tubes
17 connected thereto.
fore connected to the alternatetubes 6 and the
tubes 18 to the other tubes 6. The feed-watér
is admitted to the lower bank of tubes, pref-
erably to the ¢chamber 10, as shown at 19, and
from the chamber 10 passes up the tubes 15 to

the water-leg 13, from said water-leg through
the tubes 16 to the chamber 11, and from the
chamber 11 through the tubes 17 to certain

of the tubes 6, and thence into the drums

1. The cool water at the right-hand end of |

the drums passes down the tubes 6 to which
the tubes 18 are attached, and thence upwardly

connected toitsendsthe downmkes 21.

thechamber11. With this construction there

I will first describe the form
In

" The tubes 17 are there-

782,352

ter through the tubes 15 16 17 and a circula-

tion of the water down certain ot the tubes 6,
up tubes 18, down the blank tubes 12 and the
downtakes 21 to the chamber 11, and up the

tubes1Tagain. 22designates sma]l flues which

extend throucrh the lower chamber 10 and
through thh the products of combustion
escape from the main flue to the smoke-cham-
ber. The products of combustion are deflect-
ed by the-deflecting-arch 23 to the upper end
of the fire-box and thence pass forwardly and
downwardly and through the small flues 22
to the smoke- chamber this general move-
ment being oppomte to that in which the wa-
ter is displaced i in moving from its point of
entrance to the boiler to the evaporating-sur-
face. By thuscausing the water and the prod-
ucts of combustion to be displaced in oppo-
site directions the efficiency of the boiler is
iner eased The arrangement of the water-
tubes in the flue is such that an extremely
large heating-surface is presented, and at the
same time the best possible circulation 1s ob-
tained.

Any tube1n the bmler can be removed with-
out disturbing any of the other tubes, this
being accomphsbed by providing each of the
tubes 12 and 6 and the sheet 7 with apertures
opposite each tube, which aperturesare closed
by removable plurrb 93* By simply remov-

ing the proper plugs the ends of any tube can

be reached for cutting or for expa,nding.

with apertures closed by removable plugs op-
posite the nipples, so that any one of said
tubes can be easily removed. Theupper ends
of the tubes 4 and 12 are closed by suitable
plugs 24.  All of the tubes 4, 12, and 6 are
preferably made flat-sided, so that a tight
joint can be made between the tubes and the

drums and also between the tubes 12 and the _

sheets 7 and 8.

In Fig. 6 I have shown a slightly dlﬁelent
arrangement of water-tubes w1thm the flue,
sald water-tubes being arranged 1n 1nchned
banks, but not with the zigzag arrangement
shown in Fig.1. In this form of my imfen—
tion I extend across the flue the two sheets 41
49. which form between them the water leg
or chamber 43, and also employ back of the
bridge-wall the two sheets forming the wa-
ter chamber or leg 13, as in Figs. 1 and 2.
The door end of the fire-box may eilther be
formed by sheets 44 and 45 or by water-tubes,
such as tube 6 in Figs. 1 and 2. The IOWBI

| bank of tubes is desw*nated by 15, and these
through the tubes 18 to certain of the tubes

.12 and thence to the drums.
ter-tubes 12, or those which are not connected
to the tubes 18, are connected at their lower
ends to a cross header or tube 20, which has
"These |
downtakes are nippled at their lower ends into.

i extend from the lower portion of the cham-
The blank wa-

ber 43 upwardly into the chamber 13. From
the upper end of the chamber 13 extends an-
other inclined bank of tubes, 16®, which con-

nect sald chamber 13 with either the chamber

between the sheets 44 and 45 or with the va-
rious water-tubes at the front of the boiler.
Another bank of the inclined tubes, 177, ex-

65 is a gradual upward displacement of the wa- | tends from the chamber 43 clear to the. front

75

30

Qv

95

Each of the tubes 4, 6, and 12 is provided '

100
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end of the boiler and commumeates w1th the |

water-chamber at the door end. I also em-
ploy a third bank of tubes, 18%, which con-

nects with the water- chamber 43 at their lower.
end and at their upper end with a water. leg

or chamber 46, which extends clear across the
door above the tube 17*. The sheets 42 and

- 44 overlie the ends of the drumis 1 and are

10

I5

20

25

30

35

1O

riveted directly to such ends of the drums,
and ﬁllmo*-pleces 48 are placed between the
edges of the sheets 44 and 45 and 41 and 49,
such filling-pieces being rweted to each eheet
and tying them tocrether - Any suitable and
usual means of staying the sheets 44 and 45
may be employed. For staying the sheets 4.1
and 42 1 pr efer to use the hollow stay-bolts
50, as seen in Fig. 7, although any other suit-
able means of sta,VmO‘ these sheets may be em-

ployed. I prefer these hollow stay-bolts be-

cause they act as flues to prevent the escape of
a portion of the products of combustion, and as
a result the hot gases adjacent the sheet 49 are
uniformly dlstrlbuted The products of com-
bustion escape from the flue into the smoke-
chamber 2

through the hollow stay-bolts 50. With this

arrangement of water-tubes the water which

is admitted to the lower end of the chamber 43

circulates upwardly through the tubes 15 to | -

the chamber 18 and from the latter through
tubes 16* to the chamber at the door end of
the fire-box and also through the tubes 17%
dueetlv to said chamber, and from the latter
1t passes to the drum 1. Water also circu-

lates through the pipes 18*to the chamber 46,
and thus into the drum. In this form of

boiler the tubes which are subjected to the

highest temperature are the short tubes 162,
-‘Whlch take their supply of water from the

chamber 13. This chamber 13 is supphed
with water through the tubes 15%, and as there

are more tubes 15‘“‘ than - there are tubes 16*

there would always be a sufficient supply of
water to_the latter tubes to prevent them from
being burned out, as often occurs when these

tubes extend the tull length of the boiler. The

longer tubes 17 Whlch do extend the full

'lenoth of the boﬂer are not subjected to as
“great temperature as the tubes 16%, and the
'da,ncrer ot their burning out is very. slight. -
This arrangement of tubes has the edVa,ltlte,«:ﬂ’e'i
that those tubes which are subjected to the:
highest temperatures ‘are so arranged as to
r educe to a minimum the danger of thelr burn- .
This incline arrangement of water- -

1ng ont.
tubes makes a very rigid boiler, which will

withstand the racking to which a loeomotwe.?
18 subjected. Asin the other form of my in-
vention, all of these tubes are made remov-
able by providing suitable removable pluge

opposite the ends of the tubes.

A boiler constructed as above descrlbed 1s'_'_

2 through flues or outlets 29. at the
lower end of the smoke—chamber and through
outlets or flues 22* at the upper end and also _

very simple to, build, easﬂy repalred and has
‘a high efficiency.

| Althouo*h I have illustrated some partleular
forms of boﬂer embodying my present inven-
tion, I do not wish to be limited to the con-

| struetlonal details shown, as various ehanu'es

=y
= F '. Q

65

79 -

in the shape of the tubes, manner of securing

them to the drums, and general arranﬂ'ement

of the tubes may be mmed In. Many ways

without departing from the invention.
I prefer to make the water-chambers at the
door end of the fire-box and those at the up-
per end of the front of the flue in the form of

While
'75.

tubes, such-as 6 and 12, yet this is not essen- -

tial, as these chambers could be made in other

ways without sacrificing any of the advan-

teges of the invention or departmg therefrom.
Having fully described my invention, what

I claim as new, and desu e to secure by Letters

Patent., 1S—

1. A locomotive Wdtel -tube boiler hamnﬁ' a

fire-box at one end and a smolke- ehamber at
the other end, a horizontal flue with flat sides
connecting smd fire-box and smoke- chamber,

30

and a plurahty of banks of ineclined Water-

tubes in said flue arranged one above the other
In a zigzag manner, the upper ends of -the

the lowerj ends of the tubes ot the next th‘hE‘,I'

bank.

the other end, a horizontal flue with flat sides
connecting smd fire-box and smoke- ehember

2. A locomotwe wa,ter tube boiler havma* a
fire-box at oné end and a smoke- chamber at

90

tubes of one bank havmﬁ' commuhnication with

95

a plurahty of banks of inclined: Water-tubes_ o

in said flue arranged one above the other in a

zlgzag manner, the upper ends of the tubes
of one bank havmcr communication with the

. I0O0O

lower ends of the tubes of the next higher

bank, and means to dellver the feed—water to
the lower bank of tubes. . -

3. A locomotive water -tube boiler havmcr a
fire-box at one end and a smoke eha,mber ab

ue connectmﬂ*

the other end, a horizontal fl

105"

said fire-box and smoke- chamber, the sides ot

the flue being formed by water- tubes in en-

110

gagement with each other, and a plurality of

banks of inclined water- tubes 1n the flue ar-

ranged oneabovethe otherin a zigzag manner. . -
4: In a locomotive water- -tube boﬂer acom- . -

bustion-chamber and a smoke- chember con-
nected by a horizontal flie in which there is
a general downward displacement of the prod-

‘uets of combustion, a plurality of banks of in-

115

clined water-tubes in said flue arranged one -~

above the other in a zigzag manner, the up-

I20

per ends of the tubes of one bank overlappmg_ -
and being connected to the lower ends of

feed water to the lowe1 bank ot tubes.
5. A locomotive water-tube boﬂer having at

llllll

those of the next higher bank, and means to N

one end a-fire-box -and at the other a smoke- .
| ‘chamber, a flue connecting said fire-box. aud L

‘smoke chamber and m Wthh there 18 a cren-




 eral downward displacement of the products

5

10

of combustion, rows of engaging water-tubes
forming the sides of the flue, a plurality of
banks of inclined water-tubes in the flue, and
means to feed water to the tubes of the lower
bank. | o o

6. Inalocomotive water-tube boiler, a fire-
box and a smoke-chamber connected by a hori-
zontal flue in which there is a general down-
ward displacement of the produets of combus-

~ tion, the sides of the flue and also of the fire-

20

box being formed by rows of engaging wa-
ter-tubes, a plurality of banks of inclined wa-
ter-tubés in said flue arranged one above the
other in a zigzag manner, the upper ends of
the tubes of one bank overlapping and being
connected to the lower ends of the tubes of
the next hicher bank, and means to feed wa-
ter to the lower bank of tubes. |
7. A locomotive water-tube boiler having a
fire-box at one end and a smoke-chamber at

‘the other connected by a horizontal flue, the |

sides of the fire-box being formed of rows of
engaging water-tubes, and a plurality of banks
of inclined water-tubesin the flue, the tubes of
said banks being connected togetherin series.

8. Ina locomotive water-tube boiler, a plu--

rality of drums forming the top of the fire-

~ box, rows of engaging water-tubes forming

30

35

40

~ gitudinal drums forming the top of the flue |

585G

55

~ outer sides of thé outer drums being flattened

60

05

the sides of said box, sald water-tubes com-
municating with the drums, a smoke-chamber
connected with the fire-box by a flue, and a
plurality of banks of inclined water-tubes in
the flue. | |

9. In alocomotive water-tube boiler, acom-
bustion-chamber and a smoke-chamber con-
nected by a horizontal flue, longitudinal drums
forming the top of said flue and fire-box, and
vertical engaging water-tubes forming the

sides of said flue and fire-box.

10. In a locomotive water-tube boil_ef, lon-

and fire-box, the outer drums having flattened
outer sides, and water-tubes secured to such
flattened sides and forming the sides of. the
flue and fire-box. | o
11. In a locomotive-boiler, a plurality of
longitudinal drums forming the top of the

flue and fire-box, the outer sides of the outer
drums being flattened, and flat-sided water-
tubes secured to such flattened sides of the |

drums and forming the sides of the flue and
fire-box. o

12. In a locomotive-boiler, a plﬁrality of

longitudinal drums extending over the flue
and fire-box and forming the top thereof, the

and closely-arranged flat-sided water-tubes
riveted to the flat sides of the drums, said wa-
ter-tubes forming the sides of the flue and
fire-box. . o |

13. In a locomotive-boiler, a plurality of

longitudinal drums extending over the flue
and fire-box and forming the top thereot, the
outer sides of the outer drums being flattened

782,352

and closely-arranged flat-sided water-tubes
nippled to the flat sides of the drums, said
water-tubes forming the sides of the flue and
fire-box. " _ B

i4. In a locomotive-boiler, a plurality of
longitudinal drums extending over the flue
and fire-box and forming the top thereof, the
outer sides of the outer drums being flattened,

and closely -arranged flat-sided water -tubes

riveted and nippled to the flat sides of the

drums, said water-tubes forming the sides ot
the flue and fire-box. S
15. In a locomotive-boiler, a plurality of
longitudinal drums forming the top of the
flue and the fire-box, the ends of all the drums

‘and the outer sides of the outer drums being

flattened, and closely-arranged flat-sided tubes
riveted and nippled to such flattened sides and
ends of the drums and forming the sides of
the flue and the sides and door end ot the
fire-box. : |

16. In a locomotive-boiler, a plurality of
longitudinal drums forming the top ot the
flue and fire-box, the outer sides of the outer
drums being flattened, and flat-sided water-
tubes having their inner flat sides nippled and
riveted to the flat sides of the drums, said
tubes forming the sides of the flue and fire-
box. | |
17. Inalocomotive water-tube boiler,a com-
bustion-chamber and a smoke-chamber con-
nected by a horizontal flue,longitudinal drums
forming the top of said flue and fire-box, ver-
tical engaging water-tubes forming the sides
of said flue and fire-box, and a plurality of

‘banks of inclined water-tubes in said flue.

18.' In a locomotive-boiler, a combustion-
chamber and a smoke-chamber connected by
a flue, longitudinal drums forming the top ot
said flue and combustion -chamber, vertical
water-tubes connected to the drums and form-
ing the sides of the flue and fire-box, and a
plurality of banks of inclined water-tubes 1n
said flue arranged one above the other in a
zigzag manner, the upper ends of the tubes
of one‘bank overlapping and being connected
to the: lower ends of the tubes of the next
higher bank. |

19. A locomotive-boiler having a fire-box at
one end and a smoke-chamber at the other con-
nected by a flue, two separate water-chambers
one above the other extending across the boiler

‘and dividing the smoke-chamber from theflue,

a third water-chamber extending across the

| boiler back of the fire-box, and other water-

chambers at the door end of the fire-box, 1n-
clined tubes connecting the lower chamber at
the front of the boiler to the chamber back of
the fire-box, other inclined tubes connecting

the latter chamber with the upper chamber at

the front of the boiler, and still other inclined
tubes connecting the latter chamber with the
chambers at the door end of the fire-box.

- 90. Alocomotive-boiler having a fire-box at

one end and a smoke-chamber at the other con-
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nected by a flue, two separate water-chambers |

one above the other extending across the boiler

and dividing the smoke—-chamber fromthe flue,
| a third water-chamber extending across the
5 boiler back of the fire-box, and other watel-_

chambers at the door end of the fire-box. in-
clined tubes connecting the lower ch&mbel at
the front of the bmler to the chamber back of
- the fire-box, other inclined tubes connecting
10 the latter chamber with the upper chamber at

the front of the boiler, other inclined tubes

connecting the latter chamber with the cham-

~ bers at the door end of the fire-box, and still
other water-tubes inclined in.an opposite di-

15 '_rectlon from the last-named tubes and connect-

ing the chambers at the door end of the fire-
box to vertical tubes, as 12, at the front of the'_
| | 'substantially straight vertical sides, and a plu—
21. In a locomotive- bo1ler a lower &nd an
20 upper water-chamber extendmw across the

 fire-box.

boiler and dividing the flue from the smoke-

chamber, another wa,ter chamber or leg back

of the brldﬂe wall, and other water—spaces at
the door end of the fire-box, inclined water-

25 tubes connecting the lower chamber with that

- back of the brldwe—wall other inclined water-
tubes connecting the latter chamber to the up-
per chamber, smll other inclined tubes con-

necting the upper chamber to the water-spaces

30 at the door end of the fire-box, and still other’
~ Inclined tubes connecting t_he. latter water-

spaces to other water-spaces_ at the front of

the boiler, and downtakes connecting the last- ',
| a fire-box at one end and a smoke-chamber at

named water- -spaces with the upper chamber

35 992. In a locomotive-boiler, a row of closely-

arranged water-tubes forming the door end of
the hre box, a steam and ‘water space at the

top of the fire- box and flue, a water-leg ex-

tending across the boiler at the front end of

40 the ﬂue arow of closely-arranged water-tubes,

as 12, secured to the upper end of said water-
- leg and communicating with the steam and
water space, inclined tubes connecting the wa-

~ ter-leg with the alternate water-tubes at the.
45 door end of the fire-box, oppositely-inclined
water-tubes connecting the other water-tubes

at the door end of the fire-box with the alter-

" nate water-tubes 12, and means connecting the
~other water-tubes 12 with the water-leg.

50 23. Inalocomotive water-tube boiler, a plu-

rality of druimns forming the top of the fire-

box and flue, closely - arrano‘ed water - tubes
nippled and riveted to the ends of drums and
- forming the door end of the fire-box, other
55 water- tubes as 12 riveted and nippled to the

front ends of the drums, a water-leg extend-
1ng across the boiler below the tubes 12, 1n-
clined water-tubes connecting said water-leg
. with certain of the tubes at the door end of
- 60 fire-box, other reversely-inclined tubes con-

necting other of the tubes at the door end of:

the ﬁre box with certain of the tubes 12, a

cross-header connected to the lower ends of the
- othertubes 12 and downtakes connecting said
N 65 cross—header with the water—leo"

ity of inclined water-tubes mthm the flue,
-part of said water-tubes connecting the water-
space at the front of the flue adjacent the

~wall, all of said water- tubes beingin the path
of the products of combustion.

a fire-box at one end and a smoke-chamber at
“the other end, a horizontal flue connecting said
fire-box and smol{e chamber, vertical Water

24, Inalocomotwe boﬂer a row of closely-
arranged water-tubes formmo' the door end of
the ﬁre box, a similar row of Watu—bubeq and
also a water-leg at the front end of the flue,

‘rows of 1nclmed water-tubes connecting the 70
“water-leg with the upper end of certain of the
tubes at the.front of the fire-box, other rows
~of reversely-inclined tubes connectmo other
~of said tubes at the door end of the fj
“certain of the tubes at the front end of the 7 5
“flue, and meansestablishing a communication
between other of l;he ldtter tubes with the wa-

re-boxto

ter-leg.
- 95. A locomotwe water-tubp boiler hamnﬂ'
a fire-box at one end and a smoke-chamber at:

‘the other end, a horizontal flue connecting said

ffre-box and smoke chamber, said flue havmo'

rality of banksof mclmed water-tubes within
said flue, said water-tubes having a zigzagar- 8:
rangement.

26 A locomotive water tube boiler having

a fire-box at one end and a smoke-chamber at

the other end, a horizontal flue connecting said
fire-box and Smoke-cha,mber a bridge-wall at go

the back. of the fire-box, a p]urahtv of in-
“clined water-tubes in “said flue, a
said water-tubes extending from the front of

a - portion of

the flue to the bmdge-wall and other of said

‘water-tubes extending. the full length of the 95
flue, and all of said tubes being in the path of
the products of combustion.

27. A locomotive water-tube boiler having
the other end, a horizontal lue connecting the oo
fire-box and smoke-chamber, a water-space
between the front end of the ﬂue and the smoke-
chamber; another water space or chamber be-

tween the fire-box and the flue, and a plural-
105

bridge-wall, and other water-tubes extending
the full leno'l:h of the flue above the- bl"ldﬁ‘e-

I10O

928. ‘A locomotive water-tube-hoiler having

a fire-box at one end and a smoke-chamber at
the other end, a horizontal flue connecting said
fire-box and smoke-chamber, and a plurality
of banks of inclined water—-tubes within the
flue arranged one above the other in a zigzao
manner, the | upper ends of the tubes of one
‘bank communicating with the lower ends ot
the tubes of the next higher bank, each bank
~of tubes extending clear across the boiler, and
“all the banks of tubes being in the path ot the

TI§

120

products of combustion.
- 29, A locomotive water-tube boiler havmcr

125

tubes or headers at the door end of the fire-
box, other vertical tubes at the “front end of

' thie smoke-chamber, and water-tubes extend- 130



5
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ing the lenﬂ*th of the boiler and connecting

sald vertlcal water-tubes, the alternate ve rtlcal
water-tubes at each end of the boiler consti-
tuting uptakes and other watel-tubes constl-
tuting downtakes.

30. A locomotive water-tube boiler having |

a fire-box at one end and a smoke-chamber at
the other end, ahorizontal flue connecting said

fire-box and smolke- chamber, vertical tubular |
headers at the door end of the fire- box, other

vertical tubular headers at the smoke—cham-

ber end of the flue, and oppositely-inclined |

782,352

“water-tubes connecting one set of the tubular

headers to the other, the alternate tubular

“headers at each end of the boiler constituting
“uptakes and the other tubulfu headers consti-

tuting downtakes.

Intestimony wher eof I have sionéd my name
to thisspecification in the presence of two sub-
scribing witnesses. |

JAMEDS M. MC(JLELLON

Witnesses:
L.ouis C. QMITH
" MARGARET A. DUNN.
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